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ABSTRACT
Over the past decade, there has been a growing awareness of architectural and spatial design 
in the functioning of museums and the creation of distinctive visitor experiences. This issue has 
ơ
museum content and visitors, and in particular technologies which have the capacity to amplify 
senses and facilitate interactive, whole body, immersive and sensorial experience. The paper will 
Ƥ
digital media in museums. Among the key questions raised are: how are they integrated into the 
museum itinerary spatially and conceptually? In what kind of spaces are they installed and how 
do they relate to them? Are they arranged so as to exploit key spatial properties? We investigate 
Ƥǡ
and then through the in-depth study of examples of the museum work of two well-established 
creative studios which combine architecture and interaction: Jason Bruges Studio and United 
Visual Artists. The analysis is based, on the one hand, on interviews with the designers involved 
in their creation and, on the other, on syntactic concepts and techniques. By looking in parallel 
ǡ Ƥ ǡ
ǡǡ
terms (spatial positioning) and in metaphorical (curatorial practice). The analysis shows that as 
these works become with time more symbolic, they also become less intrinsically spatial and 
their experience less dependent on movement. More interestingly, it brings to surface aspects 
of the design of digital sensory environments which have a relation of correspondence with 
syntactic properties, such as integration, and types of space. Having shown that space plays 
a key but variable role, the paper ends by proposing a model for the spatial understanding of 
these novel technology-mediated experiences and for rethinking museum space. 
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1. INTRODUCTION
Over the past decade, there has been a growing awareness of architectural and spatial design 
in the functioning of museums and the creation of distinctive visitor experiences. This issue has 
ơ
museum content and visitors, and in particular  technologies which have the capacity to amplify 
senses and facilitate interactive, whole body, immersive and sensorial experience. The paper will 
Ƥ
digital media in museums. The aim is to contribute to a spatial understanding of their embedding 
in museum settings since they constitute curatorial challenges, in the sense that the exhibit 
is multimodal and there is no established knowledge about its arrangement or precedents to 
learn from. So key questions raised are: how are digital sensory environments integrated into 
the museum itinerary spatially and conceptually? In what kind of spaces are they installed and 
how do they relate to them? Are they arranged so as to exploit key spatial properties?
ƤƤǡ
it is still largely underexplored from an architectural-spatial and museological-curatorial points 
of view. More precisely, we seek to investigate these key questions through examples of the 
museum work of two well-established creative studios: Jason Bruges Studio and United Visual 
ȋȌǤǡƤǡ
    ǡ   Ƥ    
   ǡ ǡ  ǡǡ
the analysis of the main case studies. The analysis is based, on the one hand, on interviews 
with the designers involved in their creation and, on the other, on syntactic concepts and 
ǤǡƤ
2005 until now, and through syntactic analysis, we unravel the way they become integrated in 
the museum, both in literal terms (spatial positioning) and in metaphorical (curatorial practice). 
The comparative analysis brings to light a key shift from the playful digital experience which is 
independent of the museum narrative, to the informative which accompanies other exhibits 
and communicates semantic information. More interestingly from a syntactic point of view, 
it shows that as works become more symbolic, they also become less intrinsically spatial and 
the creation of experience less dependent on movement. The paper argues that, in our sample, 
aspects of the design of digital sensory environments have a relation of correspondence with 
syntactic properties, such as integration, and types of space, and  relates these underlying 
correspondences to space syntax theory. Having shown that space plays a key but variable role, 
the paper ends by proposing a model for the spatial understanding of these novel technology-
mediated experiences and for re-thinking museum space.
2. BACKGROUND AND CONTEXT
Since 2000, technologies, situated and mobile, have become part of most museum displays, 
not only as interpretative tools – for example, interactive touch-screen kiosks accompanying 
ǡȂ
ǡ    ơ     Ǥ 
technologies tend to be creatively embraced by museums open to experimentation and 
exploring new possibilities. The fast growing area of tangible and embodied digital interaction, 
for example, has opened up new ways of mediating between visitor and content by breaking 
away from the screen, and developing instead more physical ways of interacting with 
computing (Hornecker, 2011). A wide range of systems based on embodied interaction, full 
body movement and tangible manipulation, are now designed in museums, at scales ranging 
     Ǥ      
ǣ Ǯǯ
ȋ͚͙͘͝Ȍ ǡȋȂȌǡ 
 ǮǯȂǡ
     Ȃ 
activated by visitors when placed on hotspots; in an innovative installation based on gestural 
ǡȋ͚͙͚͘Ȍǡ͛
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the museum collections through body movement in an Augmented Reality environment (Fatah 
Ǥǡ͚͙͚͘ȌǢơǡǡ
Rome (2010), which is not a purpose-built museum, but an archaeological site, technologies 
ȋǡȌǯ
social past; in the Rockheim, in Trondheim (2010), the national museum of popular music of 
Norway, visitors engage with museum content through interactive and immersive exhibits, 
ranging from touch screens to motion-sensing interaction and whole body movement; while 
a series of connected immersive sensory environments and interactive experiences evolve in 
real-time through visitor presence and participation, in the Future World, Art Science Museum, 
recently (2016) opened in Singapore. 
The attempt to better understand the design of digitally mediated experiences, their functioning 
ơǡƪơ
Ƥǡ   Ǧ  ȋȌ   ǡ 
studies. Among the key issues raised we could distinguish indicatively: how technologies are 
        ȋȂ 
ǡȂǡǣ
ȌǢƪȋǤǤ
ǡ͚͘͘͝ȌǡȋǤǤȂ
  Ǧ  Ȍǡ   Ǧ
      Ǧ ȋǤǤ    
ȂȌǢ ơ      ȋǡ 
Lehn, 2013); what kind of usability issues and behaviour patterns they generate (e.g. Clarke and 
Hornecker, 2013), including evoking shyness in visitors (Scott et al., 2013); how visitors engage 
ǡǮǯȋǡ͚͘͘͞ȌǡǮ
ǯǡǮǯǯ
ȋǡ͚͙͘͘ȌǤ
Interactive digital installations in museums and galleries are also increasingly discussed in the 
literature (see for example Bullivant 2006; 2007). But so far little research has been done in 
bringing together knowledge of digital interaction and museology by looking at both from a 
spatial point of view1. Yet the problem of space is seen as a key parameter in the creation of the 
experience as well as its understanding. It is argued, for example, that the spatial dimension 
ǮǦǦǯǤǮ
ǯȏȐǡǡ
ǯǡǮǤǤǤ
for understanding certain aspects of an artwork, such as its social or practical implementation, 
       ǯ ȋǡ ͚͘͘͞ǡ Ǥ͙͚͛ȌǤ   
demonstrated that certain spatial characteristics of accessibility and visibility are more likely to 
bring visitors into contact, and perhaps engage them, more than others (Kortek and Grønbæk, 
2008, p.616).
3. METHODOLOGY, KEY CONCEPTS AND TERMS
ƪǡ
   Ƥ        digital sensory environments 
in museums. This is not among the more commonly used terms, which include responsive 
environments or responsive installations (Bullivant, 2007, p.37), interactive spatial multimedia 
(Kortek and Grønbæk, 2008) or spatial interactive works (Bullivant, 2007, p.35). But using 
           Ǯ  
ǯǤǮ°2ǯ
 ǡ       ǡ    ǯ͝͠ǡ ǡ
         ǣ Ǯ Ƥ Ǧ
   ǡ Ƥǡ       
1 ǡǯȋ
Daalsgaard, Halskov and Nielsen, 2008; Dalton, Marshall and Dalton, 2010; Behrens, Fatah gen. Schieck and 
Brumby, 2015).
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ǯȋǡ͚͙͘͘ȌǤ
paper are designed by two London-based studios, Jason Bruges Studio and United Visual 
Artists (UVA). The analysis is based initially on semi-structured interviews with Jason Bruges 
and Alexandros Tsolakis, Head of Design and Development, UVA, combined with research in 
ǡǡǡƤ
works. This is then followed by spatial analysis. We use the syntactic concepts of integration, 
axiality and visibility       Ƥ  
digital sensory environments and provide a theoretical framework for spatial interpretation. 
This is coupled with the representation of the museum layouts as schematic graphs in order to 
ǡǤ
distinguishing spaces as four types (a-, b-, c- or d-spaces) in terms of how they are connected 
to the layout of which they form part (Hillier 1996), we capture key properties of spaces, which, 
as it will be shown, relate positively to aspects of the design of digital sensory environments.  
  ǡƤ 
terms as used in the paper for proposing a taxonomy of the case studies (see below and Table 
͙ȌǤȋǡ͚͙͘͘ǡǤ͙͟Ǣǡ͚͘͘͟ȌǡǮǯǮ
ǯǡơǡattributes of interactivity – the notions 
of Dynamic, Interactive, Participatory, Communicative and Performative – proposed by Caldwell 
	ȋ͚͙͘͜ȌǡǮ
ǯǤinteraction styles, and 
in particular, movement, touch, or none, proposed by Dalsgaard, Halskov and Nielsen (2008). 
4. DESCRIPTION OF CASES
The case studies are presented in chronological order and their key features, which form the 
ǡ͙Ǥ
Table 1 - Taxonomy of our main case studies, the museum work of Jason Bruges Studio and United Visual Artists, 

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4.1 ‘DOTTY DUVEEN’
Ǯǯȋ	͙Ȍ
Jason Bruges Studio for Tate Britain: an array of 40 wands, each two meters high, with a glowing 
sphere at the top that turned on only when the rods were touched and bent. It was installed in 
the central space (Sackler Octagon) of the Duveen Galleries. A second part of the installation 
involved tracking the interaction throughout the day. The resulting video provided an overview 
ơǤ
ǡǡǮǯǡǡ
ǡǮǯǡǮ
ǯǯ
Ǥ
	͙ǦǮǯȋ͚͘͘͝ȌȋȌǡǮǯȋ͚͘͘͡ȌȋȌǡ̽
4.2 ‘MONOLITH’ 
͚͘͘͝Ǯǯȋ	͚Ȍ
ǣȋ͛ǤȌǡ
playing calming sounds. The pattern changed as visitors approached the installation, with the 
colour and sounds becoming louder and harsher. The simplicity and minimalism of its design 
was intended to create a contrast with the complexity of its visual background, the baroque 
museum building.
4.3 ‘VOLUME’ 
 ǡ    ǡ Ǯǯ ȋ	 ͚Ȍǡ  
same space. It took the form of a grid of 48 luminous, sound-emitting columns (2.5m high) that 
ǯǡǦǤ
Ǯǯǡ
Ǥ Ƥ
analysed by a digital camera with its own image-processing computer, placed high up in the 
ǡǯ
through the installation, as well as on the movements of people co-present around him or her.
4.4 ‘MIRROR MIRROR’  
   ǡ ǡ Ǯǯ
ȋ	 ͙Ȍǡ  ͚͘͘͡ Ǯǣǯǡ  
latest developments in digital and interactive design, from small screen-based graphics to 
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Ǧ Ǥ      Ȃ Ǯ   ǯǡ
ǮǯǮǯȂǡǮǯ
   Ǯǯ Ǥ    ǡ    ǡ 
ǡǮǦǯȋǡ
ǡ͚ ͘͘͡ȌǡƪǤ
level, the work was installed on the central axis of the building, so that it could be seen from the 
entrance through the museum shop. At the local scale of the garden, the panels were laid out 
ơǡǮ
ơǯǤǡǮ
ơǯǡƪǤ
ƪǡǡ
ǯǡǤ
	͚ǦǮǯȋ͚͘͘͝ȌȋȌǡǮǯȋ͚͘͘͞ȌȋȌǡ̽
4.5 ‘HIGH ARCTIC’   
To inaugurate the new Sammy Ofer Wing, and a new kind of exhibition, the National Maritime 
ǡǡ͚͙͙͘Ǯǯȋ	͛Ȍǡ
ǤǡƤ͠ ͚͘
square metre open space. It used a combination of sound (both soundscape music and voices), 
ǡ͛͘͘͘Ǯǯơǡ
representing a real glacier in Svalbard, to create a vast abstracted arctic landscape, set in 100 
   Ǥ     ǡ 
invited to explore the landscape using ultraviolet light torches, that allowed them to reveal 
hidden animations (for example, to activate the name of the glacier), to generate constantly 
ƪ
ǤƤǡ
intensity and colour. An important part of the narrative were the voices of Arctic explorers and a 
Ƥ
Ǥǯ
archipelago of Svalbard (between mainland Norway and the North Pole), together with a group 
ǡǡǡ ͚͙͘͘ 
foundation Cape Farewell. The aim was to provoke awareness, through the engagement of 
artists, to issues of climate change and human impact to the arctic environment.
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	͛ǦǮ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4.6 ‘MOMENTUM’ 
Ǯǯȋ	͜Ȍǡ͚͙͘͜ǡ
Gallery of the Barbican Centre: an immersive installation carefully choreographing a sequence 
of light, sound and movement. The work continued a path set out by their previous work, 
Ǯǯ ȋ͚͘͘͡Ȍǡ    ǡ ǡ  
morphology of the tall and narrow space of the 90 metre long gallery. It consisted of a sequence 
of 12 pendulum-like elements (with changing white lamps), suspended from the ceiling, and 
swinging back and forth, sometimes moving in unexpected ways or even stopping, emitting 
 ƪǡ 
ǤǮǡ
ǯȋǡ͚͙͘͜ȌǤ
The arc shape of the gallery also inspired the theme of the work, the concept of time, and in 
ǡ
environment created by the work (Brown, 2014) was intended to contrast with the surrounding 
urban environment and the hectic life in the City of London. It is of particular interest in our 
ǯȋȌǡǡ
ȋǡǮ
ǤǤǤǯǢǮ
ȌǡǤ
ǮǡǯǤ
4.7 ‘OUR TIME’ 
Ǯǯ
ǡǦǮǯȋ	͜Ȍǡ
2016, for the Museum of Old and New Art (MONA), in Hobart, initially presented in the context 
ǤǮǯ
ǡƤ͚͙ǡ
ǡǡǡǤǮǯ
ǮǡǤǤǤ
ǯȋǮǯȌǤ
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4.8 ‘THE GREAT ANIMAL ORCHESTRA’ 
Ƥ
	ǡǡ͚͙͘͞ǤǮ
ǯȋ	͝Ȍ
part of the exhibition that devoted to the work of musician, bio-acoustician and scientist Bernie 
ǡǡǮ͝ǡ͘͘͘
sounds recordings of over 15,000 individual species in their natural habitats from all over the 
ǯȋ‘The Great Animal Orchestra’). The immersive installation gave a three-dimensional form 
to the recordings, through, among other things, soundscapes and spectrograms that created 
an abstract visual landscape and proposed an interpretation of the various locations and times 
ǡơ
imaging. The work was installed in the basement space of the Fondation Cartier, with the left 
Ǯơ
ǯ ǯ ȋǡ͚͙͘͞Ȍǡ  ǡ Ǯ Ǯǯ ǡ 
Ǧǡǯǣ͞
͙ǡ
ǯǤ
	͝ǦǮ
ǯȋ͚͙͘͞Ȍǡ̽
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4.9 ‘SCENT CONSTELLATION’ 
Also in 2016, the Jason Bruges Studio was invited to create a work in response to a display 
Ǥ Ǯǯ ȋ	͞Ȍ      
±
Parfum, in Paris, opened in December 2016 and located in a mansion. The museum display is 
ǡơƪǡǮǯ
ǡǮǯǡƪǤǯ
organ and is intended to visualise the process of creating a scent. Five types of scent families 
are represented, and each generic recipe was represented as a constellation of light using white 
laser and mist, with corresponding sounds.
	͞ǦǮǯȋ͚͙͘͞Ȍǡ̽
5. COMPARATIVE DISCUSSION
5.1 FROM A SPATIAL-SYNTACTIC POINT OF VIEW
Ƥ
ǡƤ Ǥǡ
ȋǡȌǡƤǡ
ƪȋǡȌ
ȋǡ
±ȌǤ
This said, it is possible, on the basis of our sample, to distinguish three approaches in the 
ǣmorphologically, visually 
or  conceptuallyǤǮǯ
  ǡ          ƪ ơ Ǥ
ƤƬǤ
They create a play with the contrast of simplicity-complexity (see 4.2 above) and with the 
ƪǡǮǡǯ
ǯǤ	ǡƤ
cases where space becomes a conceptual inspiration either for the design idea (e.g. relating the 
ǮǯȌ
ȋǤǤǡǮǯȌǤ
ǡȋǮ

ǯǮǯȌ
ȋǮǯȌǤ
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	͟ǦƤ
of the case-study spaces are visualised in the 
form of schematic graphs
Ƥ
position of the works (see schematic graphs	͟ȌǤƤȋ͙Ǧ
4) are located in the centre or on the main axis of the museum, in strategic locations both in 
terms of spatial and visual links. The Sackler Octagon, in the middle of the Duveen Galleries, for 
ǡǦȋơȌ
ȋ	͠ȌǤ
Ǧȋơ
 Ȍ      Ƭ  
the museum entrance with the galleries. Intriguingly, the opposite is the case in the later 
examples. They tend to be created in a-spaces (dead-end spaces, without through movement) 
Ǥ	ǡǮǯȋ͝Ȍ
Ǯ
ǯȋ͠ȌǦƪǤ
Ǯǯȋ͡ȌƪǡǦ
ǤƤǮǯ
exception since the Curve Gallery that accommodated it is a c-space. However, the fact that 
  ǡ ơǡ  
separated nature of an a-space. In all these cases, the digital sensory environments are created 
 ǡ Ǯ ǯ        
 ȋ      Ǯǯ  	 ͠  
  Ǯǯ ͠ȌǤ    
ǦƤȋ
Hillier, 2016), which showed that this type of space is favoured for the display of performing 
arts collections because of its enclosed, static (rather than movement oriented) and immersive 
nature.
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	͠ Ǧ     Ǯǯ  ȋ  ȌǤ 
  Ǯǯ   
environment and hierarchical visibility pattern of the latter
5.2 FROM A MUSEOLOGICAL-CURATORIAL POINT OF VIEW
If we now consider our cases in terms of their conceptual relation with the  museum display, 
Ƥ     ȋ͙Ǧ͟Ȍǡ  
 ȋǤǤ Ǯ ǯǡ Ǯǯǡ ǮǯȌ  Ǯ   ȏȐ 
  ǯ ȋǡ ͚͘͘͞ǡ Ǥ͙͙͛ȌǤ ǡ     
sense of being there and is based on individual perception and experience. The works in the 
Ƭǡǡǡ
ǡ  ǡ   Ǥ Ǯǯ  Ǯǯ
also create spatial, visual and acoustic patterns that constitute meaning in themselves, but in 
ǯǤǮǯ 
Ǥ
ǡơ
ǤǮǯ
Ǯ
ǯǦ
ȋǯȌȋǯȌǤ
ǤǡǮǯǡ
to the previous cases, and the creation of meaning not dependent on movement. 
5.3 FROM AN INTERACTION DESIGN POINT OF VIEW
Ƥǡ
ƤǮǡ
ǡǡǯȋǦ
Leone, 2014, p.xiii). The environments created are mainly visual and sonic spaces, in one case 
combined with tactile exploration. From the point of view of interactivity, and drawing on 
	ǯattributes of interactivity (see above), their quality in terms of how they are 
used could be described (see Table 1) as Dynamic (in all the cases), Interactive (1-5), Performative 
ȋǡǡǮǯǮǯȌCommunicative 
(related to the transmission of semantic information, as the more recent cases 5-9). 
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If we focus on the interaction stylesǡ  ǯ ȋǡ  Ȍ 
 ǡ ȋ͙Ǧ͜Ȍ 
ȋ͝ȌǤǮǯȋ͞Ǧ͡Ȍ
ǯȋǤǤ
͞Ǧ͟͠Ǧ͡ȌǤǡ  ơǡ ǡ 
ȂȂǯ
and sensory realities. 
6. THE ROLE OF SPACE IN THE DIGITAL SENSORY ENVIRONMENTS IN MUSEUMS:     
A SYNTACTIC ARGUMENT
So both in spatial-syntactic and museological-curatorial terms (or in terms of integration into 
ȌǡƤ
have an evolutionary dimension, as shown in our two-dimensional model (Figure 9).
Figure 9 - The works of the sample on the spatial-syntactic and museological-curatorial model grid. In the spatial 
ȋȌǡǮǦǯǮǦǯǤ
(vertical) axis, a playful or an informative experience are the two opposite poles of the continuum.
Ƥǡ ǡ ǡ
series of  shifts:
• from the playful to the informative experience, and from the primary embodied 
experience to that accompanied with an intellectual narrative;
• from the spatially independent digital sensory environment to the integrated into the 
museum itinerary; 
• from the temporary installation to the installation that becomes part of a museum 
collection;
• from the weak design brief (designers are given a space to create an experience) to the 
strong brief (describing the message to be transmitted). 
     Ƥ    ǡ   
ȋ͙͟͡͝ȌǡǮƤǯȂ
  Ȃ  Ǯǯ Ȃ        Ǥ  
ǡ Ǯ Ƥǯ        ƪ
ǦǡǮǯ
relations connecting spaces2. In these senses, the shift from the playful to the informative is 
2 For interpretations of the two concepts in syntactic literature, see for example Pradinuk, 1986; Zamani and 
Peponis, 2010.
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ƤǤ 
Ǥƪtypes of 
space (we move from the d-space to the c-space and then to the a-spaces) and the control of 
visibility (we pass from rich visual relations to visual insulation). It remains to be seen whether 
Ƥ
ǯ
communicate intended meanings, and whether, in parallel, this might lead to less autonomy 
for the designers.
7. CONCLUDING REMARKS AND FUTURE DIRECTIONS
ǡƤ
ǡƤƤ
ƤǤ
only has a key role to play in our digital era, as acknowledged in the literature (see above), but 
that this may be a highly variable role. 
 Ƥǡ         ǡ   
interaction, in the form of correspondence between spatial layout design and the design of 
digital sensory environments. Playful experiences are created in integrated locations and in 
movement spaces (d- or c-spaces in syntactic terms) which support and generate movement. 
Informative experiences are created in segregated (deep from the entrance or outside the main 
route) spaces and in particular in a-spaces, which, by being distant from through-movement, 
Ǥ
ơǡǤ
former, the visitor is active in creating patterns through movement interaction. In the latter, 
the visitor is receptive, and space, by controlling movement, supports that. These underlying 
ƤǤ	ǡ
Ƥ
occasions (see Hillier and Hanson, 1984). In simple terms, integrated spaces let things happen, 
ǡƤǡƤǤ
These observations about a development over time are of course related to the study of the 
museum work of the two studios. It will be interesting to follow future developments in the 
creation of digital sensory experiences in museums, taking this proposed model as a foundation 
       ǡ      Ƥ 
knowledge involved: museum studies (new curatorial challenges), and space syntax and human-
ȋƤȌǤ
Taking a more distant view of our cases, It is clear that digital sensory environments can bring 
back the aura of the museum exhibit, by creating singular experiences that must be lived at 
that time and space. No less interesting are, in many cases, the ways they enhance the sense 
of shared space and collective experience, since it is about experiencing in individual ways but 
together, in the company of other visitors, who become part of the experience itself. Lastly, 
and spatially speaking, they invite us to rethink museum space, by augmenting physical space 
perceptually, replacing it, interacting with it, complementing it, in short, by adding through 
digital interaction a new richness  of perception and embodiment.
ACKNOWLEDGMENTS 
The authors would like to warmly thank Jason Bruges and Alexandros Tsolakis, Head of Design 
and Development, UVA, for the illuminating interviews and the inspiring discussion.
Proceedings of the 11th Space Syntax Symposium
RETHINKING MUSEUM SPACE
Interaction between Spatial Layout Design and Digital Sensory Environments 31.14
REFERENCES
Barbican (2014) ‘United Visual Artists (UVA): Momentum. The Curve, Barbican Centre, London UK. 13 February – 1 June 
2014’, Artform press releases. Available at: http://www.barbican.org.uk/news/artformnews/art/visual-art-2014-
united-visual-ar
ǡǤȋ͚͙͘͞ȌǮ
ǯǡFriezeǡ͛ǤǣǣȀȀǤȀȀǦǦ
orchestra
ǡǤǡ	ǤǡǤǡǤǤȋ͚͙͘͝ȌǮ
ǯǡ Ǥ 	ǡǤ Ǥ ȋǤȌǡCitizen’s Right to the Digital City. Singapore: 
Springer, pp.55–77.
Bernstein, B. (1975) Class, Codes and Control, vol. 3: Towards a Theory of Educational Transmissions. London: Routledge 
and Kegan Paul.
ǡǤȋ͚͙͘͜ȌǮǣ	ǯǡ
ǡ͙͚	Ǥ
Available at: https://www.theguardian.com/artanddesign/2014/feb/12/momentum-barbican-art-installation-
curve-gallery
ǡǤȋ͚͘͘͞ȌǮǣǯǡ Architectural Design, 75(1), pp.79–81.
ǡǤȋ͚͘͘͟ȌǮǯǡArchitectural Design, 77(4), pp.32–42.
ǡ
ǤǤǡ  	ǡǤ ȋ͚͙͘͜Ȍ Ǯ ǣ      
ǯǡ Proceedings of the 2nd Media Architecture Biennale Conference: World Cities (MAB ‘14), New 
York: ACM, pp.1–10.
ǡ Ǥ  ǡ Ǥ ȋ͚͙͛͘Ȍ Ǯǡ        
ǯǡǯ͙͛Extended Abstracts on Human Factors in Computing Systems, 
New York: ACM, pp.613–618.
ǡǤǡǡǤǡǤȋ͚͘͘͠ȌǮ	ǯǡ͚͘͘͠
Proceedings of the 20th Australasian Conference on Computer-Human Interaction: Designing for Habitus and 
Habitat, New York: ACM, pp.219–226.
ǡ Ǥǡ ǡ Ǥ  ǡ ǤǤ ȋ͚͙͘͘Ȍ Ǯ    ǣ   
ǯǡǯ͙͘Extended Abstracts on Human Factors in Computing Systems, ACM: New York, pp.3841–
3846
ǡǤǡǡǤǡǤȋ͚͘͘͞ȌǮǯǡVisual Communication, 5, pp.307–322.
ǡǤȋ͚͙͘͘ȌǮǯǡDigital Creativity, 21(4), pp.257–264.
	ǤǡǤǡǤ ȋ͚͙͚͘Ȍ  ǮǦ 
ǯǡMindTrek: Entertainment and Media in the Ubiquitous Era, New York: ACM, pp. 39–45.
ǡǤȋ͚͘͘͟ȌǮǯǡArchitectural Design, (77)4, 
pp.24–31.
Hillier, B. and Hanson, J.  (1984) The Social Logic of Space. Cambridge: Cambridge University Press.
Hillier, B. (1996) Space Is the Machine. Cambridge: Cambridge University Press.
ǡǤȋ͚͙͙͘ȌǮǯǡ Interactions, 18(2), pp.19–23.
ǡǤǡǡǤǡǤȋ͚͙͛͘ȌǮǡǡǯǡ Journal 
of Marketing Management, 29(15–16), pp. 1729–1752.
ǡ ǤǤ 
Þ§ǡ Ǥ ȋ͚͘͘͠Ȍ Ǯ      
ǯǡProceedings of the 16th ACM international conference on Multimedia, pp.609–618
Levent, N., and Pascual-Leone, A. (eds.) (2014) The Multisensory Museum: Cross-Disciplinary Perspectives on Touch, 
Sound, Smell, Memory, and SpaceǤǣƬƤǤ
ǡǤ ȋ͚͙͘͘Ȍ Ǯǣ  Ǯ͝͠ή Ȁ   ǯǡ ArchDaily, 13 August. 
Available at: http://www.archdaily.com/157658/ad-classics-expo-58- philips-pavilion-le-corbusier-and-iannis-
xenakis/
Manovitch, L. (2001) The Language of New Media. Cambridge, MA: MIT Press.
Proceedings of the 11th Space Syntax Symposium
RETHINKING MUSEUM SPACE
Interaction between Spatial Layout Design and Digital Sensory Environments 31.15
Pradinuk, R. (1986) 
ǣǡǡơ. MSc dissertation, 
University College London.
ǡǤǡǦǡǤǡ¡¡ǡǤǡǤ  ȋ͚͙͛͘Ȍ Ǯ
ơ  
ǣ 
ǯǡSymbolic Interaction, 36(4), pp.417–438.
ǡǤǡǤȋ͚͙͘͞ȌǮ	ǣ
ǯǡ Journal of Space Syntax, 7(1), pp.71-86
Victoria and Albert Museum (2006) ‘Volume’, Installation by United Visual Artists and One Point Six. Available at: 
http://www.vam.ac.uk/content/articles/v/volume-united-visual-artists/
Victoria and Albert Museum (2009) Video: Decode: Digital Design Sensations. Available at: http://www.vam.ac.uk/
content/videos/d/video-decode-digital-design-sensations/
ǡǤǡǤȋ͚͘͘͝ȌǮǯǡ International Journal of 
Arts Management , 7(3), pp.11–21.
ǡǤǤǤȋ͚͙͘͘ȌǮǦǣǯǡ
The Journal of Architecture, 15, pp.853-879.
For the works of Jason Bruges Studio :
ǮǯǡǣȀȀǤǤȀȀ͗ȀǦȀ
ǮǯǡǣȀȀǤǤȀȀ͗ȀǦȀ
ǮǯǡǣȀȀǤǤȀȀ͗ȀǦȀ
For the works of United Visual Artists (UVA) :
ǮǯǡǣȀȀǤǤȀȀ
ǮǯǡǣȀȀǤǤȀȀ
ǮǯǡǣȀȀǤǤȀȀǦ
ǮǯǡǣȀȀǤǤȀȀ
ǮǯǡǣȀȀǤǤȀȀǦ
Ǯ
ǯǡǣȀȀǤǤȀȀǦǦ
